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Abstract

The release of biological hazards during biological incidents, bioterrorism or outbreaks of infection has
shown to represent a significant challenge for healthcare professionals as it can involve significant
numbers of patients and represent a global public health threat. Healthcare educators should provide
students with the necessary skills in medical preparedness and response to these incidents to protect
the public. However, this is not standardised in the medical curriculum. An innovative teaching group
at De Montfort University (DMU, UK) in collaboration with first responders that worked during the
2014-2016 Ebola outbreak in a Public Health England (PHE) mobile laboratory in Sierra Leone, have
developed different, novel teaching training sessions to provide health science students with the
necessary skills to respond to these events. We have tested the training sessions with students from
three different undergraduate (BSc Biomedical and Medical Science) and postgraduate (MSc
Advanced Biomedical Science) human health programmes at DMU. In general, these sessions were
shown to be successful in providing students with basic skills to respond to minor biological incidents
(Pefia-Fernandez et al., 2017) [1], although we do not know if these could be adopted to develop
standardized curricula across any human health degree in the European Union (EU). Therefore, the
purpose of this work was twofold: a) to assess the effectiveness of the specialised training session
that covers the medical response to protect public health with medical students; and b) to determine
the effectiveness of the training session, initially developed in England, in a non-English EU university.
To meet these objectives, we have simplified this specialised training and delivered it to final year
students of the Medicine degree at the University of San Pablo CEU (USP-CEU, Spain) during an
Eramus+ mobility grant for academics in April 2017. The two hour training provided consisted of
developing a complete intervention programme to deal with an outbreak of Crimean-Congo
haemorrhagic fever (CCFH) virus following the steps of evidence-based public health. CCFH is a
haemorrhagic fever virus causing devastating disease symptoms that result in intense and prolonged
suffering in humans and has become an increasing global health concern. This paper will describe the
teaching resources used and a comprehensive analysis of students’ feedback to this training. Briefly:
the specific questionnaire used has shown high levels of engagement and satisfaction [100% (31.2%
agreed; 68.8% strongly agreed)] with the USP-CEU medical students. Despite its short duration, this
training would be successful in providing medical students with the necessary skills to respond to a
biological event. Thus, 100% (31.2% agreed; 68.8% strongly agreed) of these students reported that
they learnt how to establish some public health interventions to protect humans in the aftermath of an
outbreak of infection. Moreover, all USP-CEU responders have described that they gained appropriate
knowledge of public health prevention and preparedness against these events (37.5% agreed; 62.5
strongly agreed). Finally, the Erasmus+ mobility grant for academics has been shown to be a relevant
tool and resource to strengthen curricula development and validation in higher education.

Keywords: Curriculum development, medical preparedness training, evidence-based public health,
Erasmus.

1 INTRODUCTION

Biological incidents and outbreaks of infection are natural, accidental or deliberate (bioterrorism)
events that involve the release and spread of biological agents or hazards [2]. Biomedical scientists
were critical for the response to the unprecedented 2014-16 Ebola crisis in West Africa, highlighting
the relevance of teaching skills for response to biological incidents. However, time dedicated to
studying these topics in the Biomedical Science degree at De Montfort University was minimal. As a
consequence, an innovative teaching group at De Montfort University (DMU, UK) in collaboration with
first responders that worked during the Ebola outbreak in a Public Health England (PHE) mobile
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laboratory in Sierra Leone, have developed different, novel teaching training sessions to provide
health science students with the necessary skills to respond to these events [1,3-4].

We have tested the training sessions with students from three different undergraduate (BSc
Biomedical and Medical Science) and postgraduate (MSc Advanced Biomedical Science) human
health programmes at DMU. In general, these sessions were shown to be successful in providing
students with basic skills to respond to minor biological incidents [1]) to assess the effectiveness of the
specialised training session that covers the medical response to protect public health with medical
students; and b) to determine the effectiveness of the training session, initially developed in England,
in a non-English EU university.

2 METHODOLOGY

To meet these objectives, we have simplified this specialised training and delivered it to final year
students of the Medicine degree (360 ETCS) at the University of San Pablo CEU (USP-CEU, Spain)
during an Eramus+ mobility grant for academics in April 2017. The curriculum of this programme can
be found here [5]: http://www.uspceu.com/es/oferta-academica/grado/05-medicina/index.aspx

The training was prepared and delivered by a DMU academic to six year students (n=100). As
previously described by our group, Erasmus teaching staff mobility has been reported as a relevant
tool to improve internationalisation and in the development of teaching methods and as a resource to
strengthen curricula development [6]. We have used this staff mobility grant to determine the
effectiveness of our training in a human health degree programme in a university from another
European country.

The two hour training provided consisted of developing a complete intervention programme to deal
with an outbreak of Crimean-Congo haemorrhagic fever (CCFH) virus following the steps of evidence-
based public health. CCFH is a haemorrhagic fever virus causing devastating disease symptoms that
result in intense and prolonged suffering in humans and has become an increasing global health
concern [7]. The specialised training consisted of two teaching approaches: one mainly theoretical and
the other predominantly practical. The theoretical part was very short as final year medical students
have a deep understanding in infectious diseases and global public health (the syllabus of their
programme are accessible through the USP-CEU website [5]). Students were debriefed about the
Public Health England response at Sierra Leone to stop the Ebola outbreak described previously so
they could learnt an understanding of an appropriate public health response to face and control an
epidemic. Comprehensive information about the CCHF virus was provided including its life cycle,
routes of infection and treatment. The practical part, consisted of the development of an intervention
programme, was developed following previous experiences in developing novel training and adopting
different pedagogies as highlighted above. Students were divided in small groups of 4 or 5 members
and were asked to design an appropriate intervention programme for preventing an outbreak of
infection due to CCHF virus in Europe. Students groups were encouraged to follow the six-steps
approach described by Brownson et al. (1999) [8] to develop an appropriate intervention programme
through performing a more analytic decision making of evidence-based public health. To overcome
the time constraints of this workshop (2 h length) and to facilitate scientific literature search and
information organisation, comprehensive information in the form of scientific papers and related
information was provided at least one week before the session so students could analyse the
evidence to develop and prioritize programme options. We also modified the pedagogy approach
“peer teaching” described by Bené KL. and Bergus G. (2014) [9] by simplifying it to one hour session
in which groups presented their results/interventions. During the discussion of the different groups,
active participation and reasoning was sought from the students by formulating questions and
analysis, and an understanding of each case study. This approach has been successful to provide
students with the skills to tailor an appropriate intervention programme to protect human health in the
aftermath of an outbreak. Moreover, it has been successful to clarify erroneous knowledge or
misinformation.

To meet our objectives, comprehensive feedback was collected using the same validated feedback-
questionnaires developed by our team and used with DMU students. Pefia-Fernandez et al. (2015)
[10] have described that questionnaires can measure the degree of satisfaction of the teaching and
learning processes. This questionnaire contains different questions using the Likert scale (strongly
disagree, disagree, neither agree nor disagree, agree, strongly agree) and open-questions (free-
response). Ethical approval was provided by the Research Ethics Committee at DMU (Ref. 1729) and
from the Ethics Committee at the USP-CEU (Ref. 143/17/01).
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3 RESULTS

The specialised training was overwhelming well-received by USP-CEU Medicine students, as
evidenced by their favourable evaluation. The specific questionnaire used has shown high levels of
engagement and satisfaction [100% (31.2% agreed; 68.8% strongly agreed)] with the USP-CEU
medical students (Figure 1).

Agree

Overall, | enjoyed the exercises Satisfied with the workshop provided

Figure 1. Student enjoyment and satisfaction (%). Absence of a Likert category indicates
no responses for that category.

Despite its short duration, this training would be successful in providing medical students with the
necessary skills to respond to a biological event. Thus, 100% (31.2% agreed; 68.8% strongly agreed)
of these students reported that they learnt how to establish some public health interventions to protect
humans in the aftermath of an outbreak of infection (Figure 2). Figures 3 and 4 shown participants
opinion on their acquisition of knowledge on public health prevention and preparedness (37.5%
agreed; 62.5 strongly agreed) and how to investigate an outbreak of infection or pandemic.

Agree

Learnt to establish public health interventions Learnt public health prevention/preparedness
Figure 2. Student’s learning on stablish Figure 3. Student’s learning on preparedness (%).
interventions (%). Absence of a Likert category Absence of a Likert category indicates no
indicates no responses for that category. responses for that category.

Neither agree
nor disagree
6%

Learnt how to investigate an emerging disease

Figure 4. Student’s learning on investigating an outbreak (%).
Absence of a Likert category indicates no responses for that category.
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In relation to the content and duration of the specialised training, all participants have highlighted high
levels of agreement with the relevance of the training to their medical programme (Figure 5) and with
the appropriateness of the duration of the training delivered (Figure 6).

Agree Agree

Content was relevant to the module Duration of the workshop was appropriate

Figure 5. Student’s opinion on the content of the Figure 6. Student’s opinion on the duration of the

training (%). Absence of a Likert category indicates  training (%). Absence of a Likert category indicates

no responses for that category. no responses for that category.

4 CONCLUSIONS

We could indicate that, after careful evaluation of the preliminary data gathered so far, the specialised
training develop would be effective on teaching basic medical response to protect public health to
medical degrees. Moreover, the training would be also effective in non-English EU universities after
appropriate tackling to adapt the public health responses to the characteristics of each country.
Finally, the Erasmus+ mobility grant for academics has been shown to be a relevant tool and resource
to strengthen curricula development and validation in higher education.
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